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. * -" _ Al4ke is the landscape’s most beautiful and expres- ‘ ‘
sive feature. It is the earth’s eye; looking into whish * v, o
the beholder measures the depth of h/s own nature.

from Walden . . v
by Henry David Thoreau

(14

> ) * Mz “ ‘.
Every year thousands of Michigan's cCitizggs choose
to purchase property and build homes or co¥#ges on

inland lakes. Each decision is extremely important
. because it represents not only an investment in pre-

. mium real estate, but “also an |nvestment in the ’

future of a natyral resource — an inland lake. The

combination of quahty residential dgvelopment and .

the prospeti-of a.good future for an inland lake im-

parts’?ngh and stable values to lake property. If-for .

no other\%u ason than a financial one, It is necessary
that the Buyer select, prepare and care for lake
property with a sensitivity remimiscent of Thoreau.
for deterioration of a lake and its shoreline can

spell severe monetary loss to the private investor
(the property owner) and to the mutual investor (the
citizens qf the State) .

Those readers who already own lake property are
probably aware of sthe relationship between reat
- estate value and the quality of the lake environment
-' No doubt many have entertained the mghtmare n
which their lake” becomes infested with, pollutants,
overgrown ‘with algae and is ultlmately restricted
from human use. It 1s sad to note‘that in the past
several decades some lake propesty®owners in Mich-
igan have actually‘experlenced it! -

While scientists generally agree that most inland
Jakes are naturally destined to extinction, they also
hasten toradd that unwise land and water use prac-

CL tices can greatly accelerate ‘the aging process The

signs of lake aging are not hard to recognize, for

Qxample heavy growths of aquat:c weeds and thick

deposits of sediments are mdlcators that the process

may be well along .

E>8

How fast these matenals accumulate depends on-
. the amount of chemjtal nutrients and sediment
.. which 1s earried into the lake by runoff. Studies have

T repeatedly shown that the streets, lawns, roofs and-

parking ots In areas of res’]dentnal development con-

® jand development and maintenan

. .8 Yy T INTRODUCTION . ’

tribute large amounts of these substances to runoff .
As the density of development increases, both the

" total amount of runoff and the contaminants in it

increase drastically is this avoidable? Actually much,
of it is if we take care (1) that development of lake

. property is guided by sound principles of land plan-
ning and(2) that once property is ‘developed, owners
exercise land management practices which insure
good quality runoff-and a stable environment

Thrs booklet 1s designed to assist Drospectave and”
§,s.ab||shed property owners in the selectlon plan-
ning and management of takelands It is organized
into three sections:

1 Selection and Preparation of a Building Site.
1l Property Management '
it Community Development -

’

.

These sections dutline some bq}lc guidehines for.
not only in-
dividual property owMers, but by de 2lopers and
communities as ‘well -In addition, certam”State or-
dinances which apply to lake property are |denﬁf1'ed
The Hlustratrons and text are meant to be represefta-"
tive of Michigan infand lakes as a whole, and any
resemblance to specific lakes living or.dead is Durely
coincidental. .
This publication was prepared under a ogntract from
the Michigan Department” of Natural Resources,
Bureau of.Water Management, and was funded

~ through a‘grant t6 the DNR from the Upper Great

Lakes Regional Commission. DNR members of the
Inland Lake Management ‘Unit, Water Quality
Appralsal Section, initiated and guided the project
" and they include John Robu’\son Dennis P Tietney.
and Albert Massey Willard Bosserman, Roscommon
. and Crawford County Extension Agent, Michigan
State University Cooperative Extension Ser-
vuce helped formulate the pro;ect

wmm .
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. . - . L. - * Tltustrations, Text and Deslgn ’ ’
- P : - . Peter-VanDusen md Willlam M. Marsh s
. . > o - The University of Michigan-Flint -
) . ,,;,., i Thomas E. Borton . g
) R P *  Applied Environmentai Reeearch, Ann Arbor .o - .
. - . Dennls P. Tlernay and Albert Massey, Coordinators a o e
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SELECT‘ON and PREPARATION
oL of a

) BUILDING SITE
WETLANDS * , :

rd

Though less attractive than
sandy shorehnés, wetlands are'

‘ nevertheless used as bullding ~-
sites but often to the detri-
ment of both property and

‘environment |

~
[

Fort instance. ..

It 1s often ne'}x,ésgary to place land-

fill over the muck (organic) soil

The wetght of the fill plus that of

rthe buildings on it can cause

. ( surface sgtthng resulting In
setthng structural damage to build-

.

Organic soils are ineffective n re-
moving nutrients such as nitrogen
and phosphorus from septic sys-
tem drainage As’a result. these
chemicals seep into the lake

In addition... .

It 1s often' necessary td dredge a

channel to provide boat access tq,

the lake Water in channelsydoes

not mix well’ with take water and"

tends to.grow stagnant With the .
addition ‘of nutrients from seplsc ,-
seepage and yard runoff, wetland
-channels will nurture lush growths .
of algae, .. -

N

Finally, ..
~
It 1s important to termember that
filmg and dredging of wetlands
spelis destruction of habitats
for waterfow), beavers, racoons.
frogs. pike. bass and many other
* creatures, which together con- -’
stitute a highly important part
of the natural character of a
lake ‘
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tary‘yard conditions
and 2) a solrce of pol-, . )
lutants for the lake - .

! And. ..
? . , .
) Steep slopes are subject to eartr] move-
- A ment.’especially where t[]ey have been dis-

- " turbed by excavatign and deforestation
Although the amoupnt of movement

) . . around ’lakes 1s usually small, 1t s
' » often enough 3¢ crack founddhons.
\ hit basement walls and dalmage
. . ! . _sewer and water lines The re-
. suit 1s deterioration of the ssite
: and building ' N
concentrated NN \\\\\\\
He —a, |, seepage \\_‘\ SR [i[{ . B
By | pllliets, - o

] . i T iy .
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S TV STEEP SLOPES . SNt
" L S Though often highly attrac- . N )
‘ ® tt% tive as building sites steep Y. . \
XY, siopes such as this pose many .
' ) probléms to .the land- . *
'. owner which can result  « -« .
onomie losses apd L v "
¥ . severe damage . , . <
to the lake * ' For example.” .
‘ ~in order to grovide flat ground for
. - 4 . afoundation. excavation is neces-
: N * sary The_exposed soi} 1s very
' : prone to erosion by runoff
which moves sediment-di-
\ . | rectly into the f&ke where it
. .. i 0 : accumulates on bot-
T . P tom or hingers in the
- S 3 . -
. ' ,o} a ° S ¢
Ed
ing to the fact that . .
. seplic drain tiles must
eAaid about 18 inches \
{ : Selow the surface and !
N s ' at avery gentle inchne,
- the downslope ends of .
R . the tiles may fall within .
- incheg of the soil sur-
. L ¢ ace As a resuit con- ¢ -
X ' . '\&\mmat’eﬂ water may m ‘\ e
"’ seéep onto the lawn o RN . b% :
* producing 1) unsani- —= BN - g

TN
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v . ! LEAVES AS A SOURCE OF PHOSPHORUS 7
3 ; v . - ‘ - } . -
) ‘. . , -
o FALLEN o :
N e Each fall, large amounts of leaves aré

carried into jnland lakes by runoff and.
wind As the leaves decompese, the
chemical phosphorus is released, there-
by ennching the water and n turn fos-

¢ tering aquatic weed growth -
/, . ’ ~
B \ * o t
" > ~
‘ -8

v B e
Residents often pile and burn the Ieaves
which fall in their yards, but unfortunately

thls,too can result in phosphorus enri¢h-

{,J’" PILING £ BURNING ment of the lake Burning, oply concen-
/ i~ oF LeAVES trates phosphorus in the ashes which are =
, e

Lo RuNOFE ‘gasnly washed into the lake by runoff

v < .
ke D 3
. " " ’ ‘ D
«. e A )
%4 £ * s o *
v ’ s ° °
' 3
%~ N .
oL . " Severalsteps ma)/be taken
, to mit the effects ofleaves
, - , . on.wnland lakes Firsty resi-
¢ . : . -dents should refran from . ,
)t burning altogether Second, " -

* an effort.should be made to

- ,£etain runoff on the site

- s . ' This may be done with the
' + aid of a small berm or .

' greenbell on the lake front Third, leaves should be collected and

" placed’in a compost contginer near the rear of the site Two types

e s . . of containers are tlustrated on the nght ‘and, both are designed to
oprevent phosphorus from belng washed out’ of the decomposing
Igaves bysrain and runoff Once this system 15 Sperating. decompo-
sition shouldkeep pace with the annual leaf falk

-
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- ‘ ) under-

. A less expensive means of shore-- . - cuttiog”

Jineprotection which is often em- .

ployed 1s the log wall Besides

* wave undercutting. two additional

. E prohfems often beset this inex-

: pensive device (1}1f the logs are

not bolted anc¢ anchored. they may

. 7 float away durigg high water and

’ {2) water which penetrates the ~

cracks between logs and water

from wave overwash can continue

¢ s to erode the shore behind the wall
as portrayed op the nght

. What to do? Nature can provide
t ’ ~ someclues Trees and other glants
g are known to be effective controls
against erosign by smail waves
* and runoff |f combined-.with
. cobbies and boulders placed on

- 4 < .

MBN trees,

Y ‘
ef:"" and
.-p‘-l
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Shore}ioe erosion has become an *In-
creasingly difficult problem on inlana
lakes and pgoperty owners areioften

ent devices have been constructed and
most are at least partially effective in

_ stabilizing the shoredine [-Some ot the

'most expensive and often léast
. effective de*f_lces are vertical wave
walls Not only can they,be-un-
sightly and a hinderance to use of
the béich, but they also tend to
divert much wave energy down-
ward resulting in erosion pf the
bottom Carried to the' extreme,
this can result in failure of the
wave wall as 1S shown in the illus-
tration beldw L .

»t

and just off the shore.' as the
accompanying diagram 'squests.
wave_ erosian along most injand
lakes can be reduced to tolerable
levels and much of the scenic

" Quality of the siforeline can be pré- B

served Sheuld thgse measures
prove mgadequate. professional ad-
vice Is probably necessary

{

forced to provide some formof shore pro-
tection agathst wave attack Many differ-.

ho
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CHANNELIZATQN
AND
LANDFILL

! M J . .
-COMMUNITY DEVELOPMENT  © -

'
o

- -
. ' .

- . [TO
Channehization and filling a?ong the shores of mla‘ngi lakes 1s a commdnade-
velopment practice On first thought it sometimes seems that chanheliza-
tion os the filing of wetlands would have httie consequence In .lake
management However, ltfns easy tb demonstrate that its consequences can
be severe First, channelization increases the length of a ldke's shoreline.
thereby providing more frontage lang for development This, in turn, i~
créases the contact -between fand use activities and the lake Channeliza-
tion of the small wetland shown in the diagram results 1n an inctease In

- frontage lots ffom 2 or 3 to as many as-7 Second, in.the case of landfills,

not only 1s development
land increased, but valu-
able wetlands are usually
obliterated. These wetland}
serve several important
ecological functions: (1)
they are often source‘#(of
ground water which fee

the lake (2) they are filte

for the runeff from the land
and (3) they are xmport?nt
habitats for wildhfe -« .

* _ Michigan Bill 346 (1972) 1s de-
signed to reduce channehzation
and land filbng activities 4round
infand lakes Under this biil and-
owners and developers are re-
quired to seek a permtt from the
DNR for any dredging or filling
operation which will affect the land
below the high water mark bf a
lake This law can also apply to

oreline stabilrzation projects
which propose construction on the
" beach and off shore




STORM SEWER RUNOFF,

' <

&

In the past. both Sanitary ;\~ . a
sewaye and stor;water .

from residential areds were ¥ ' ol
discharged directly into na- « . =
tural waters Now hearly all

samitary sewage §§ treated .

I same way before enter- *

ing rivers and fakes Untor- Lo .
tunatély, this s, ot so with

. g
. \sforp water Lghg thought )
toibe more or less harmlegs. measure-
L ments show that runoff<discharged } L.
through modern storm sewers Is fre- . «
‘ quently heavy with chemicals. bactérfa "
. . and sedysment Exposedl;‘ sotl. animal ~ N
excreta. fertiizer, auto ex hi:sts, oll and ashes are s&me of tt)é typie . -
cal contributors Where stotm sewers from large tracts of developed
land empty Into a fake. a decline in lake water quahty 1s almdst cer- ¢
tain In fact, the decline cam be so Serious that it fay offset the -
favorable effects of an otherwise sound planning angg management . - -
program,_ ) - ) . <
i ‘ . +
. g' . ‘ R
. v s
N .

¢
The choige of an ac%eptable alter-
native to the storm water problem )
depends mainly on loca! soil and -
drainage conditions, and .n most
cases. the advice of a drainage
specialist is recommended On-
site disposal is possible where . -
solls are sandy and well drained ° T ' ) ,
The illustratiop directly above shows one typ€ of-"dry well”-which can be used -
by property owners. For small communities. storrg water can sométimes be di- ’ -~
.verted into nearby lowlands as the Nlustrauon an the upper right 'suggests . -
Although soil and plants will filter out many of the pollutants. such a gjte can In %
time become‘unmghtlyjhns, however, 1s a necessary trade-off that must often be . ‘ . .
made t0 6reservg lake quality in developed areas "< .
. . N . . . 2 ) _ -
. - . .
. * bl - ) 9 ‘ » . .
-» . ’ . "

a

*
> D . , . -
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.o SETBACK FROM THE SHORE ) ) ‘ )

) *For most of us 1t 1s difficult to resist the urge to*live at the waters
. ' edge., however, from_an envnronn)entahstandppmt it 1s decidedly
wiser to locate houses and cottages a considerable dis-
tance&nlénd from the shoreline ,As a gen-
eral rule, it would be advisable
+ “for lake propérty owners to ob-
serve a setback from the bank

- r
~ o .
’ ~ dramcy A, ) \of at least 200 feet However,
R V1Y T PN =N - this rule need nqt be an abso-
. 0eCRSsS S o 4 \] .
o ) tute one, ‘because where the

terrain 1s vaned. setback dis-
tance may be adjusted to the
particular site gonditions For
‘the site shown' on the upper
\ left: the cnitical.condition 1s the
. location of the drainage divide
Should the house be butlt on
the lake side of the dividég, as
1sshownin the.second draw-
ing, pdor qualsty drainage from
the yard will move directly to -

the lake
L .* o

The sitiration shown in the third
drawing 1s somewhat better be-
Ttause only about half the yard
drainage 1s able to move to the
lake. The best arrangement,
however, is clearly the last one
in which most of the yard drain-
age is restnicted to the land-
ward side of the nse With this
stte. design. properly owners
. . can limit the influence of land

N - © use activities on the lake. par-
' ) ’ ©, o : . ticularly 1f nruch of the natural

~ ERIC

PAFulToxt Provided by ERIC

Most Advisable

vegetation is left on’ the lake-
ward slope Finally, it 1s impgr-
tant to add ghat on all sites
seplg _systems should be set
back at least 100 feet from the
shore
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‘ - ENVIRONMENTAL
. HAZARDS OF THE °
T, - CONSTRUCTION-SITE

The formation of construction sites 1Is one

ofthe most harmful events that can occur

near inland lakes With-modern land,

clearing and excavation tethmqgues, sites

such as the one 8hown'on the right can-

be quickly changed into sources of run-

off. sediment, o1l and other pollutants
Thé influence of these on the lake en-.

in/[onment may be extiemely severe,

spawning beds and aquatic plants can

. be buried, lhke water can become loaded

I, with, sediments and ol shicks can form

. on near-shore water

. ! » < ]
The key to reducipg the enviroimental
damage associated with construction’
sites appears to lie in the control of stte
runoff In response to this problem, the
State passed the Soil Erosion and Sedi-
.« mentation Control Act (1972) Underthis

SUN LIGHT. L

law a permit 1s required for ¢onstruction ¢
sites located within 500 feet of a-take or ~ '
« stream Approval of a permit applitation
requires that the byider observe a*num- =
e ber of measyres to prevent site erosion .
. ° and rejated sedlmentatTon of natural w 1A
) ters’ As the Jllustrations below sugges ,.:d /
IEd
sevetal iInexpensive matheds of berming 3
' ~ ) o . - Reduced /
. : Burtal of Orgamsms ot
. Transfer /
1] \'\ . /1
GASES ! /
» ) ) by \\;\M:;“ // .
” ¥ - £ 2 ¥ -~
/\E‘quh Bel‘m St Dfmoge O : :. //
e ~' N 0 - etl Deposthior Vo
. S :‘} ~ . Organsms — {:r:\ggoosttgm c?\?n;gg —=—,
. - can be us@ to hold water on the site As a back-up / /’
: smeasure 1t 15 also advisable to maintain a greenbelt / "
between the site and the.shore Construchion sites
which extend all the way to thé shorehine should, ‘ -
of course, be restricted from infand lakes altogether
Some additional measures which can be em&byed to Gy cloatingof . &
Multiple « help mlmmuz'e construction site runoff are, (1) plan the Or/gomsms
construction program to hmit the numbegr of days that /
\ _the ite 1s left open, (2).avoid construction during sea- \/ *
3 Qe song of high runoff, 1 e, spring n the northern part of Fo
thé /State and winter and-Barly $pring in the southern
part of theState. (3) if the site must be [eft open for, an /.
extended period of time, secure ‘burlap, straw or a / -

R 3 Straw Bale
f . Berm
A
I .
' . 4 -
- ‘ L]
.0 . R .
Q . o : ’ < : . - .
~F MC - ” o .

! . - : ’
: ; / .
. S .
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PLANNED DEVELOPMENT. "

Y ¢ . . ..
Many lake mfanagement problems stem
‘from the haphdzard development of road
networks and summer cottages LaKe
access roads typiéally hug the shoreline
and follow topographic ridges as they en-
cirdle a lake As'a result. a narrow ribbon
of land 1s ‘often ‘carved out along®the
shore which encourdges subdwvision ‘of
frontage property into small afdd Irregu-
* larly shaped parcels This patterp severe-
ly hmits the number of development al-

ternatives for effective lake planning ahd’

managemept Lots are generally too small
for adequate septic tank dranage,’and
building set back from the shore I1s usual-
ly inadequate to avoid\direct runoff from
the yard into thejlake,

Several alternatives may be

- emplpyed to.avoid these

problems. Deeper lots for

! single homes apd, cottages

(above)or. planned unit de-

. velopments (right) provide

_more f‘lexlb!e opportunities

for pleasing and environ-

mentally sound develop- ..
ment \ .

N

‘e

The adjacent 1llus!rat°|on§’|ﬁ,d|cate

off of lower qualty

5o
g \ oo
Another approach to maintenance of an
open and usable shore’hne i1s t0 create

.waterside parks or open spaces backed

by ‘lots overlooking” the lake Such an

» arrangement discourages overdevelop-

ment of shore,lands. yét affords use of
the shore b&z residents as 1S suggested
by the right side of therdiagram above

. 4

the typical nature of thigdpréblem
* The ring access roqp f%as given
1 rise toa single tier o’!,nar!}ow. small
lots Structures butjt ‘offl the lots .
. are crowded ciqse to fhe lake
shore and close to each other In
developing small parcels mbst .
‘vegetation must be elimiaated to
make way for the structusres As
sumfher cottages are convérted
# to year-round homes {he intensity -
of land usé and the amount of im-
pervious surface increase corre-
spondingly, resulting th mor# run-

.

o

.3
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_~ THE CASE OF HOUGHTON LAKE

- ’ ' .
Owing to its s1ze, Its attractive shomfs

central location in the Lower Peninsula.-Hough-
ton Lake has long been highly attractive for
summerand winter recreation as well as a place
of fesidence As a result, development around
fhe lake has flourished, including the growth
9f severalcommunities The accompanying map
shows the major‘areas of development in rela-
'\flonshlp to the main drainage features of the
Houghton Lake watershed .
,L..
In the 196Qs fhe citizens and public offncnafs n
the Houghton Lake area becagpe concerned
over rumors of a decline in the lake s water qual-
Ny Funds were obtained from the Upper Great
Lakes Commission for the DNR to ascertain the
lake s frue water quallty The fmdrngs are en-
couragrng and helpful PN

1o.g.. ghuay redesed or rmidiag)

P

s .
Despite the rumored signs, the DNR sfudles‘m-o'
dicate that the Qresenf water quahty of Hough-
ton Lake 1s good However, the gtudies alsé .
highlight some problems related to the disposal

. of domestic sewage through septic draip, sys-

tems |t appears, that continued use of sepfnc
Sysfems In densely d veloped areas will lead 1o
sérious nutrient loading of lake water
Two local proggams were initiated to help avert
deterioration of Houghton Lake One involves
;Ze construttion of a sanitary sewer system and
wage drsposal facrlmes A central sewage
system insures fhaf dom ‘estic wastes do not en-
ter tive lake, but are taken to a safe tocation for
tr€atment and drsposal Afthough the effect of
this program on Iakg ‘watet. quality wiHl not “be
immediate,’its Benefits wili certainly be realized
In the years to'come e *
The second” program ls, an envu’onmenfal edu-
cation program undertafgen by various private
- and publl(: organizations’ mclqdmg the Coopera--
tive Exténsion Service This program is.design-
ed to provide information to property ownérs to
assist them-n Iand and water maﬁagemenf

¥

efforts -

. MAJOR AREA
OF DEVELOPMENT

°
A
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SUPPLEMENT A

) Michiggm Governmental Aﬁepcies Responsible for tnland Lake Water Quality Protection -

Problem Area

) e

Responsible Governmentat Units*

%

Telephone

‘ Aquatic Plants and A'l%

Inland Lake Management 1*;(

‘ Industrial Dsscharges to Inla

nd Lakes

.Department of Ndtural Resources

Water Quality Control Division
g

+

{517) 373-8000

4

Soil Erosion and Sedimentation

Department of Natural Resources
Water Quality Control Division

A\

{517) 373-1947

- v

Municipal Wa\Qwater Discharges

Department of Natural Resources
Wastewater Division

e ’
s

(517) 373-3710

Dredge and Fill Permits
‘Laké Boards

‘Lake Levels

Department.of Natural Resources

" Hydrological Survey Division

A

(517) 373-3930

™ Lake Use Zoning

Departmeot of Natural Resources
Law Division

-

(517) 373-1230

C

A -

v Public Access

.

.

Department of Natural Resources
Waterways Division

Nk

(517) 373-0626

- Septic Tank Dischar'ges

Departmeﬁt of Public Health and
County HealtiDepartment

{(517) 373-1360

[ ]
Fisheries

-Department of Natural Resources
Fisheres Division

{517).373-1280 or
DONR District Office

°
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